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Abstract 
This thesis empirically examines four aspects of the Hong Kong commercial 
property market. First, relations between different macro economic variables and the 
major summary statistics of the commercial property market (such as vacancy, prices) 
will be examined. Second, natural vacancy rates of different types of offices will be 
calculated. The attention will then shift to micro perspective and we will focus on 15 
frequently traded office buildings. Third, we will examine the correlations between 
the rate of return and trading volume. Fourth, relations between rent and the trading 
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The H o n g K o n g commercial property market has attracted a lot of attention 
internationally. For instance, a survey in Richard Ellis Group Limited (REGL) (1998) 
states that the overall cost of occupying prime office space in H o n g K o n g is the 
highest a m o n g several major cities'. It is also well k n o w n that the prices and rents in 
the H K commercial property market fluctuate a lot】. For example, price and rental 
indices reached a bottom in 1984 and rose to a peak in 1989. Systematic studies, 
however, are rare. 
(Table 1 is about here) 
(Chart 1.1 and Chart 1.2 are about here) 
This paper attempts to take a preliminary step towards this direction. This thesis 
is divided into seven chapters. The next chapter reviews the literature. Chapter three 
examines the empirical relationships a m o n g the situations in the commercial 
property market and the key macroeconomic variables: Per capita real G D P , 
consumer price index A (CPIA), mortgage rate, growth of rental index and price 
index. The relationships that are statistically significant will be highlighted and some 
‘ T h e highest rents achievable for prime, C la s s -A of f ice space was c o m p a r e d in the survey, which 
e n c o m p a s s e s 38 major markets in the United States, Europe and the Far East . The overall cost 
includes net rental rates for real estate taxes and operating charges . S e e Tab l e 1. 
‘ S e e Chart 1.1 and Chart 1.2. The data are derived from Hong Kon^ Property Review. 
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intuition will be provided. Attention will then switch to the comparison of different 
types of commercial property. Following Gabriel and NothafVs (1988) model, 
chapter four computes the natural vacancy rates for different types of commercial 
property. Then, a more micro perspective will be taken. Using the dataset maintained 
by Economic Property Research Center (ERPC), chapter five examines the 
relationship between rate of return and trading volume and chapter six examines the 




The literature on commercial property market, relative to the counterpart on 
residential property market, is small. This chapter will provide a selected review. 
Ball (1973) tries to compare different former journal related to the determinants 
of the relative house prices. H e examines Wabe's (1971), Evans's (1973), Apps's 
(1971), Cubbin's (1970), Wikinson's (1971), Lane's (1970), Kain and Quigley's 
(1970), Ridker and Henning's (1968), Massell and Stewart's (1971), Brigham's 
(1965) and Anderson and Crocker's (1971) journal. Table 2 gives a brief breakdown 
for each paper of the town studied, source of data, dependent variable used, the R ^ 
for the best fit equation plus a description of the variables found to be significant. 
The results, however, might not be directly comparable for various reasons�. 
(Table 2 is about here) 
Smith (1974) uses a simple model to estimate the relationship a m o n g vacancy 
rates, rate of change of property taxes and the rate of change of rents in five 
Canadian cities during 1961 to 197”. H e concludes that excess demand or supply 
conditions as reflected in the vacancy rate do significantly affect the rate of change of 
Accord ing to Ball ( 1973 ) , these papers are difficult to compare due to four main reasons . They are: 
( I ) d i f ferences in supply, (2) d i f ferences in levels and distribution o f income’ (3) data s a m p l e and (4) 
spatial dependence o f error terms. 
4 The f ive Canadian cities are Hal i fax , Montreal , Toronto, Winnipeg, and V a n c o u v e r . 
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rents, and that the price of housing services is quite responsive to variations in 
market condition. Moreover, landlords are able to pass a significant portion of the 
increases in their operating costs to the tenant in the form of higher rents. Rosen and 
Smith (1983) adds the concept of natural vacancy rate to estimate the relationship 
a m o n g vacancy rates, rate of change of operating expenses and the rate of change of 
rents in seventeen cities during 1969 to 1980^. In a maimer analogous to the labor 
market, the housing market requires some normal stock of vacant units to facilitate 
the search processes of buyers and sellers in the market. These "unpredictability" of 
d e m a n d fluctuations lead suppliers of rental housing to desire to maintain an 
inventory of unrented units. The optimal or natural vacancy rate can be defined as 
that rate at which there is no excess demand or excess supply and hence the rent is at 
its long-run equilibrium. This rate is determined by the interaction of optimal search 
procedures on the part of households searching for dwelling space and landlords 
searching for tenants, and by tenant turnover and institutional and market 
characteristics specific to each city. They confirm variations in the vacancy rate 
around some natural vacancy rate exert a significant influence on the rate of change 
ot the price of rental housing services and really demonstrates that the price 
adjustment in rental housing is sensitive to excess demand and supply conditions in 
- �B a l t i m o r e , Bos ton , Ch icago , Cincinnati, Cleveland, Dal las , Denver , Houston, Kansa s , L o s Ange le s , 
Mi lwaukee , Minneapol i s , N e w York , Philadelphia, Pittsburgh, St. Loui s , and Washington. 
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Ihc housing market. They also calculate the natural vacancy rates for the cities. 
Read (1988, 1991b) tries to use an imperfect competitive model to examine the 
housing market. It is different from the neoclassical theory of competitive markets 
that assumes search costs are zero. In his paper, he captures two essential features of 
the housing market which are advertisements and vacancies. Advertising is important 
in transmitting the information to the searchers as each housing unit is heterogeneous 
and vacancies play an important role in housing market equilibrium. D u e to 
imperfect information transmission, vacancies are unavoidable in the matching 
process between landlords and tenants. H e models the effects of advertising on the 
matching rate between landlords and tenants and hence the natural vacancy rate. H e 
also provides an explanation for vacancies within an equilibrium model of imperfect 
information and advertising. 
Glascock, Jahanian and Sirmans (1990) analyze the pricing of office building 
space and provide insights as to h o w rents vary across buildings as well as h o w 
landlords adjust rents over time. The results indicate that rents levels respond to 
various factors in the expected manner: rents vary systematically across classes of 
buildings and locations, overall market conditions have a significant impact on rents, 
and contract variations are associated with rent differences. They also show thai the 
level of vacancy is strongly associated with rent changes. A n increase in vacancy rate 
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is associated with a decrease in rent changes and vice versa. This effect is consistent 
across geographic locations. 
Sivitanides (1997) tries to test an extended model through estimating rent 
adjustment equations for twenty-four metropolitan areas in US^ and identifying the 
intermetropolitan differences in the rent adjustment process. The results show that 
the extended model gives a stronger explanatory power than the traditional 
formulation which includes only the vacancy rate. Existing studies of the office-rent 
adjustment process employ empirical model specifications that assume an 
intertemporally constant structural vacancy rate. There are two prevailing definitions 
of structural vacancy rate. First, it can be regarded as the vacant stock required to 
facilitate the search needs of tenants looking for office space as well as the search 
needs of landlords looking of tenants (Rosen and Smith, 1983). Second, it can also be 
regarded as the optimal inventory of vacant units that maximizes landlord's 
anticipated profits and which depends on their expectations with respect to office 
space demand and the marginal cost of holding vacant units (Shilling, Sirmans and 
Corgel, 1987). Therefore, the structural vacancy rate should fluctuate through time 
depending on landlords' perceptions of market strength. 
The existing studies focus on: 
6 Atlanta, Boston, Chicago, Cincinnati, Dallas, Denver, Houston, Kansas, Los Angeles, Miami, 
Minneapolis, New Orleans, New York, Oklahoma, Philadelphia, Phoenix, Portland, Sacramento, St. 
Louis, San Diego, San Francisco, Seattle, Tampa and Washington, DC. 
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R* = f ( v X ) (by Eubanks & Sirmans，1979) 
R* 二 f ( V " (by Rosen & Smith, 1984) 
where R* (nominal rent change) depends on 2 factors: excess demand or supply, 
represented by the prevailing vacancy rate, V (or V" _ V , the deviation of the 
prevailing vacancy rate V from a structural vacancy rate, V " ) and inflationary 
increases in operating costs, E * , which are usually passed onto tenants. These studies 
usually assume a constant structural vacancy rate. Later on, although Torto & 
Wheaton (1988) allows the structural vacancy rate to vary through time, it is still not 
good enough to explain the variability of the structural vacancy rate. In addition, the 
prevailing vacancy rate may not be an adequate indicator of market strength as 
landlords facing the same vacancy and significantly different absorption levels may 
perceive market strength differently. The structural vacancy rate should depend on 
current or historic demand & supply. Thus, predictors of the structural vacancy rate 
should depend on office space absorption, office employment growth, completions 
and change in vacancy. 
Brown and Chau (1997) tries to examine the existence of excess returns of the 
office, retail and industrial real estate sectors in Hong Kong using time series of both 
valuations and transaction prices. In this context，an excess return means a return that 
is higher than expected given the risk class of the asset. If inefficiencies can be 
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identified in any market, then it presents potential opportunities for earning excess 
returns. The results confirm that it is possible to earn excess returns in the H o n g 
K o n g commercial real estate market. However, if allowance is m a d e for transaction 
costs, this does not persist for long periods. The office sector offers the greatest 
opportunity for earning excess returns, and this is confirmed in both tests. The 
difference between the retail and industrial sectors is less clear. 
According to a Equity Research conduced by Legg M a s o n W o o d Walker, Inc. 
Real Estate Research Group (2000), it divides the specific market movements in 
major property types (office, industrial, multifamily, retail & hotel) into 4 phases: 
Recovery (declining vacancy, no n e w construction), Expansion (declining vacancy, 
n e w construction), Hypersupply (increasing vacancy, n e w construction), and 
Recession (increasing vacancy, more completions). Real estate markets are cyclical 
due to the lagged relationship between demand and supply for physical space. 
Moreover, there is a long-term occupancy average that is a key factor in determining 
growth rates for rents and n e w supply, two of the key factors that affect real estate 




Is Commercial Property Market Having Its Own Dance? 
D u e to the fluctuations in the housing market, m a n y researchers try to examine 
the relationship between the housing market and their economy. For instance, W o n g 
(1998) has similar research in residential housing market. N o w , using the data from 
1985 to 1999, w e will try to examine if there is any significant correlation between 
the commercial property market and the H o n g K o n g economy. W e will find the 
correlation values between the variables to see whether linear relationships do exist. 
3.1 Methodology 
W e will examine the whole commercial property market and then the segmented 
market according to the government criteria. They are the market of Grade A office, 
market of Grade B office, and market of Grade C office. In the calculation of the 
correlation between the three grades of office and the economy, only the data after 
1990 will be used because data is given in different ways after 1990 in Hong Kong 
Property RevicM^. The data of the commercial property market in this chapter are 
derived from Hong Kong Property Review and the data about the macro economy 
' ' P r i o r to 1991, o f f i ce grades reflected location within a district in addition to quality o f construction., 
des ign and management , by reference to standards within the district. Due to the problem of 
subject ivity o f d e f m i n g location and the different quality criteria f rom district to district, location has 
been removed as a feature o f grade. The definitions o f the different grades o f market will be given in 
Appendix One. 
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c o m e from H K government . The classification of the three grades of office is 
defined according to the definitions in Hong Kong Property Review. 
Nine variables will be divided into two sets and the first set will include five 
variables while the second set will include four variables. The first set will include 
沟-owl:h of per capita real GDP, growth of Consumer Price Index (A) (CPIA), 
mortgage rate (using best lending rate as proxy), the growth of rental index and the 
growth of price index of the corresponding market; the second set will include newly 
built offices of the corresponding market, the newly built office divided by the stock 
at the year end of the corresponding market, vacancy of the corresponding market, 
and percentage vacancy (% vacancy) of the corresponding market^. Each variable in 
the first set will match the variables in the second set. For every match, three 
correlation values will be calculated: their contemporaneous correlation, the 
correlation with the variable from the first set lagged one year, and the correlation 
with the variable from the second set lagged one year'^. Only those pairs of variables 
with correlation values higher than or equal to 0.75 in absolute value will be plotted 
s H o n g K o n g Annual Diges t o f Statistics and Hong K o n g Monthly Diges t o f Stat ist ics . 
Percentage vacancy is the vacancy divided by the stock. 
i(' The correlation between two variables, X and Y, is calculated as fo l lows : 
^ where f l ^ and //) , are mean o f X and Y respect ively . 
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in chart but the tables of all correlations in different markets will be given'‘. 
Moreover, a comparison of the pattern of the high correlation pairs will be given. 
3.2 Empirical Results 
The Whole Market 
Only two pairs of variables have correlation values larger than 0.75 in absolute 
value, they are (1) growth of per capita G D P and vacancy and (2) growth of per 
capita G D P and percentage vacancy. They are -0.8105572 and -0.7514342 
12 
respectively . Before 1993, real G D P per capita growth and vacancy (or percentage 
vacancy) m o v e in the same direction (except 1986 to 1987 and 1988 to 1989) and 
they m o v e in opposite direction after 1993^^ Comparing different rows in Table 3.1 
in Appendix T w o , the correlation values relating mortgage rate and growth of C P I A 
are especially lower. Moreover, correlation values relating mortgage rate seem no 
different from zero. 
(Chart 3.1 to Chart 3.2 are about here) 
The Market of Grade A office 
There are six pairs of variables have correlation values larger than 0.75 in 
absolute value and all of them are significantly different from zero at 9 5 % 
' ' S e e Tab le 3.1 to Tab le 3.4 in Appendix Two. 
See Tab le 3.1 in A p p e n d i x T w o . 
See Chart 3.1 and 3.2. 
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confidence interval'"^ . From the table, w e can see three of the six correlation values 
which are higher than 0.75 in absolute value are located in the row relating growth of 
per capita G D P and real estate variable in time t. Taking a look of Chart 3.3 to Chart 
3.5, the high correlation values are due to the domination of data in 1998. However, 
w e can see two lines m o v e in opposite direction from Chart 3.6 to Chart 3.8. Such 
negative relationship is quite obvious in Chart 8. In these three charts, counter 
cyclical m o v e m e n t can be seen since 1993. 
(Chart 3.3 to Chart 3.8 are about here) 
The Market of Grade B office 
There are 30 pairs of variables have correlation values larger than 0.75 in 
absolute value and all of them are significantly different from zero at 9 0 % or higher 
confidence interval'). F r o m Chart 3.9 to Chart 3.10, w e can see the high correlation 
values are mainly due to the domination of data in 1998. Thus, They lack of 
significance in general. O n the other hand, from Chart 3.11 to Chart 3.15, two lines 
ill each chart m o v e counter cyclically. From Chart 3.16 to Chart 3.17. counter 
cyclical movements can also be seen since 1994. Counter cyclical movements can be 
seen during 1993 and 1994 and also between 1996 and 1999 in Chart 3.18. From 
Chart 3.19 to Chart 3.20, counter cyclical movements can be seen during 1994 and 
” S e e Ta b le 3 .2 in Append ix Two . 
1 �S e e T a b l e 3.3 in Appendix Two . 
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1995 and also between 1996 and 1998. 
(Chart 3.9 to Chart 3.20 are about here) 
T w o lines are very close together in both Chart 3.21 and Chart 3.22. In both 
Charts, clear cyclical m o v e m e n t s can be seen before 1995 and counter cyclical 
m o v e m e n t s can be seen after 1995. F r o m Chart 3.23 to Chart 3.24, clear counter 
cyclical m o v e m e n t s can be seen after 1993. Again, two lines are very close together 
in both Chart 3.25 and Chart 3.26. W e can see cyclical m o v e m e n t s since 1993. F r o m 
Chart 3.27, w e can see two lines converge together in 1995 and then diverge again. 
Before 1995，the m o v e m e n t s are counter cyclical and the m o v e m e n t s is quite cyclical 
thereafter. 
(Chart 3.21 to Chart 3.27 are about here) 
There are overall cyclical m o v e m e n t s in both Chart 3.28 and Chart 3.29. Four 
lines in these four charts also have d o w n w a r d trends. F r o m Chart 3.30 to Chart 3.31, 
counter cyclical m o v e m e n t s can be seen before 1995 while cyclical m o v e m e n t s can 
be seen thereafter. T h e high correlation value is due to the domination of data from 
1995 to 1997 if w e take a look at Chart 3.32. Thus, this is of less interest. F r o m Chart 
3.33. clear counter cyclical movements can be seen during the period of 1993 and 
1997. There are overall cyclical movements in Chart 3.34. In Chart 3.35 and Chart 
3.36. clear cyclical movements can be seen (especially in Chart 3.35). Cyclical 
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movements can be seen from 1993 to 1995 and from 1996 to 1999 in Chart 3.37, and 
also from 1992 to 1993, from 1994 to 1995 and from 1996 to 1999 in Chart 3.38. 
(Chart 3.28 to Chart 3.38 are about here) 
The Market of Grade C office 
There are 26 pairs of variables have correlation values larger than 0.75 in 
absolute value and all of them are significantly different from zero at 9 0 % or higher 
confidence interval!6. p r o m Chart 3.39 to Chart 3.40, two lines m o v e cyclically 
(except 1996 and 1997). In Chart 3.41, w e can see two lines m o v e in the same 
direction while the two lines in Chart 3.42 and Chart 3.43 m o v e in opposite ones. In 
Chart 3.44 and Chart 3.45, two lines moves in the same direction. This is reasonable 
as the best lending rate increases, the future vacancy and percentage vacancy will 
also increase. T w o lines are very close together in both Chart 3.46 and Chart 3.47 
except from year 1993 to year 1995. The cyclical movements are very clear between 
1995 and 1998. F r o m Chart 3.48 and Chart 3.49, the rental index growth line is on 
average decreasing while the vacancy and percentage vacancy is on average 
increasing. T w o lines are very close together in both Chart 3.50 and Chart 3.51 
except from 1993 to 1995. Clear cyclical movements can be seen during 1996, 1997 
and 1998. From Chart 3.52, the price index growth line is on average decreasing 
S e e T a b l e 3.4 in A p p e n d i x Two. 
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while the vacancy line is on average increasing. 
(Chart 3.39 to Chart 3.52 are about here) 
F r o m Chart 3.53 to Chart 3.56, the lagged real G D P per capita growth line and 
the lagged CPI(A) growth line is moving downwards while the vacancy and the 
percentage vacancy lines are moving upwards to m a k e a cross with the intersection 
point in 1995. 
(Chart 3.53 to Chart 3.56 are about here) 
F r o m Chart 3.57 to Chart 3.60, the real G D P per capita growth line and the 
CPI(A) growth line are moving upwards while the vacancy and the percentage 
vacancy lines are moving upwards to m a k e a cross with the intersection point in 
1996 to mid 1996. F r o m Chart 3.61 to Chart 3.64, the rental index growth and the 
price index growth lines are on average decreasing while the lagged vacancy and the 
lagged percentage vacancy lines are on average increasing. 
(Chart 3.57 to Chart 3.64 are about here) 
3.3 Any Patterns? 
The results of the correlation values can be summarized in Table 3 to Table 6. 
W e can see there are only two correlation values that are higher than 0.75 in absolute 
value and they are located in the columns and row of contemporaneous correlation 
under the case of the whole market. If w e take a look at the different columns, w e 
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can see correlation values relating vacancy as well as percentage vacancy are 
generally higher and are significantly different from zero at 9 0 % or higher 
confidence interval. In the offices of Grade A market, four of the six high correlation 
values are located in the columns and row of contemporaneous correlation. Again, 
correlation values relating vacancy as well as percentage vacancy are generally 
higher and are significantly different from zero at 9 0 % or higher confidence interval. 
In the offices of Grade B market, the distribution of the high correlation values is 
quite even. However, seventeen out of thirty correlation values are located in the 
rows of growth of per capita real G D P and growth of CPI(A). O n the other hand, 
seventeen out of thirty correlation values are located in the columns of newly built 
and newly built/stock. In the offices of Grade C market, nineteen out of the 
twenty-six correlation values are located in the columns of vacancy and percentage 
vacancy. Correlation values relating vacancy as well as percentage vacancy are 
generally higher and are significantly different from zero at 9 0 % or higher 
confidence interval. 
(Table 3 to Table 6 are about here) 
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Chapter Four 
Natural Vacancy Rates in Hong Kong Case 
111 this chapter, using an econometric model, w e will try to calculate the natural 
vacancy rates for the Whole Market and its 
Moreover, w e also want to find if the traditional view that the inverse relation 
between the vacancy rate and the price of housing services exists 口. 
4.1 Methodology 
Employing Gabriel and Nothaft's (1988) model, w e propose that the rate of 
change of the price of housing services is a function of deviations in the actual 
vacancy rate from the natural vacancy rate. Thus, the price adjustment mechanism is: 
足广射厂-巧，,-1) (5.1) 
where X^, is the growth of the price of housing services at time t, V " is the 
natural vacancy rate, V . i s the actual vacancy rate at time t-1, and g is a constant. 
The subscript i here means different grades of offices. It is different from the journal 
that the subscript i in their model referred to different cities across the States as they 
tried to determine the natural vacancy rates in different cities of the United States. 
V" is assumed to be constant over time but varies across different types of 
17 According to Rosen and Smith (1983) , traditional view of housing market operation sugges t s that 
there is " a close connection between excess demand, as reflected in the deviation of the actual 
vacancy rate from some long-run normal or optimal vacancy rate, and changes in the price o f rental 
housing services，’. 
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offices. Equation (5.1) can be rewritten as a pooled cross-section time-series model; 
二容厂-伙.,-!+〜， （5.2) 
Assuming the natural vacancy rates of different grades of offices are exogenously 
determined, w e can compute the rates from the estimated regression and equation 
(5.2) can be rewritten as: 
A；.,, 二〜 +办 -代 , _丨 +、， (5.3) 
M 
where d，s are the grade d u m m y variables, N is the number of grades pooled. Thus, 
A 
the natural vacancy rate for Grade i, V/' is calculated as 〜二 ； for type N, the 
a 
A b 
natural vacancy rate is —. In addition, w e will use equation (5.2) to compute the 
natural vacancy rate of the whole market. Treating gV'' as a constant, V.' can be 
&V" 
calculated as & / . 
& 
4.2 Data Source 
Using the data of H o n g K o n g commercial property sector from 1981 to 1999, 
w e can compute the natural vacancy rates of different grades of offices. According to 
the data in the Hong Kong Property Review, offices in H o n g K o n g are divided into 3 
gmdes's. Both rental index and price index deflated by consumer price index A is 
used to calculate the growth of price of housing services to see if there is any 
significant differences between their computed natural vacancy rates. In addition, as 
I X 
• Sec Appendix One. 
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the definition of offices has changed after 1990, the natural vacancy rates will be 
calculated in separate ways. In addition, as the data of vacancy rates in grade 
definition are allowed only during the period of 1985-1990, w e will use vacancy 
rates in sectoral definition as proxies to compute the natural vacancy rates for 
different grades of office. 
4.3 Empirical Results 
Equation (5.2) is estimated by using 〇LS and diagnostic tests which suggest 
that there is no serial correlation and heteroscedasticity present. The results are 
shown in Table 7 to Table 12. All the estimated coefficients of the V。_、have 
appropriate signs and are significant at 5 % level. This finding is consistent with the 
traditional view that an inverse relation between price of housing services and 
vacancy rate does exist. However, all the d u m m y variables calculated in different 
cases are not significant at 5 % level. 
(Table 7 to Table 12 are about here). ’ 
The estimated natural vacancy rates of different grades of offices are around 
5-13% and the rates of the whole market are around 9-10% depending on what 
criteria (i.e. rental index growth or price index growth) are used to calculate the rates. 
From 1981 to 1990, the rates calculated by using the price index are nearly the same 
as that by using the rental index. However, during 1991 to 1999, the rates calculated 
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using the rental index is lower than that using the price index. Moreover, average 
vacancy rates during the period are also calculated to see the differences with the 
natural vacancy rate'^ ^ It can be seen that the average vacancy rates are nearly the 
same with the natural vacancy rates in the 1981-1990 period. However, the natural 
vacancy rates calculated (using the rental index) can be lower than the average 
vacancy rates in the 1991-1999 period up to 4.0488%"". 
(Table 13 is about here) 
In addition, if w e compare the actual vacancy rates in each year with the natural 
vacancy rates, w e can find the different in magnitudes between the demand and the 
supply in each yearV However, w e cannot see such relationship clearly. For instance, 
w e do not see an immediate decrease in construction and rental index (or price index) 
in the forthcoming year w h e n w e find the actual % vacancy is higher than the natural 
1 • ” 
vacancy rate and vice versa"". 
Finally, comparing with Wong's (1998) thesis, the results calculated are ‘ 
generally higher than the natural vacancy rates in residential sectors that are around 
“ S e e Table 13. 
Type B: 1 2 . 0 2 5 0 % - 7 . 9 7 6 2 % = 4 . 0 4 8 8 % 
Type C: 1 1 . 6 6 2 5 % - 7 . 6 1 3 7 % = 4 . 0 4 8 8 % 
" ‘ F o r example , if we see the actual vacancy rate in a year is higher than the natural vacancy rate, we 
may conclude that excess supply of rental housing services as reflected in vacancy rates in excess ot 
their "naturar ' levels should result in downward pressure on rents, diminished pace of new 
construction, and increased demand from existing renters. On the other hand, excess demand for rental 
units will depress vacancy rates below their "natural" level and result in upward pressure on rents, 
riuis. this should prompt additions to the rental stock through conversion of existing units and new 
construction as well as depress demand from existing renters. 
•• See Chart 4.1 to Chart 4.7. 
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3 - 7 % of different grades of houses^^. 
(Table 14 is about here) 
S e e Tab le 14. 
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Chapter Five 
Is There Any Linear Relationship between Rate of Return ( R Q R ) 
and Trading Volume? 
U p to now, the analysis of relationship between rate of return and trading 
volume in property market is very rare. This is especially true in the case of 
commercial property market. However, m a n y recent works are done to explain the 
volume-return relationship in financial literature. Here w e will provide selected 
review of them. 
Jain and Joh (1988) investigate the joint generating processes for hourly 
c o m m o n stock trading volume and returns. They analyze hourly trading volume on 
the N e w York Exchange and hourly returns on the Standard and Poor's 500 index for 
the years from 1979 to 1983. There are several findings relating trading volume and 
return in their paper. First of all, the average trading volumes across six trading hours 
of the day differ significantly. Average volume is highest during the first hour and it ’ 
declines monotonically until the fourth hour, but increases again on the fifth and the 
sixth hours. Second, the averae^e volumes across davs of the week for each hour are 
also significantly different. Average daily trading volume is lowest on Monday, 
increases monotonically from M o n d a y to Wednesday, and then declines 
monotonically on Thursday and Friday. Third, c o m m o n stock returns differ across 
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trading hours of the clay. Largest stock returns occur during the first (except on 
Monday) and the last trading hours. The lowest average return is earned in the fifth 
hour of the day. Fourth, strong positive correlation between contemporaneous tradiim 
volume and absolute value of returns (or square of returns) can be found. Fifth, the 
hourly trading volume is caused by returns in that up to four lagged returns are 
correlated with trading volume. However, volume is only weakly correlated with one 
hour leading returns. 
Morse (1980) uses a simple model of investor d e m a n d to suggest certain 
relationships between price changes and trading volume that are consistent with a 
subset of investors trading on asymmetrically distributed information. Investors with 
the private information will trade on this information until the price reflects the 
information. This process m a y last for a few days leading to the joint occurrence of 
excessive trading and monotonic price movement. The trading incentives will be 
greater if the private information reveals that the price change will be large when the ’ 
price adjusts. This would lead to greater trading prior to and in anticipation of a large 
price change. W a n g (1994) has similar suggestion as Morse (1980). H e proposes a 
competitive stock trading model to explain this relationship. In his model’ two 
groups of investors, the informed and uniformed investors, are present. Investors are 
heterogeneous in terms of investment portfolio and their information. Informed 
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investors receive private information about stock's future price and participate in 
informational trade as well as non-informational trade. Their trade is m a d e with 
uniformed investors. Thus, uniformed investors gain from non-informational trade 
but loss from informational trade as they cannot identify the trade perfectly. 
Uniformed investors always demand price cut to cover the risk w h e n they buy stock 
from the informed investors. This leads to positive correlation between absolute price 
change and trading volume. This correlation increases as the information asymmetry 
increases. In this chapter, w e will try to find if there is any relationship between 
trading volume and rate of return in H o n g Kong's commercial property market in 
microeconomic view. 
5.1 Data Description 
In the forthcoming parts, w e will use the office data obtained from the 
Economic Property Research Center (EPRC) that is supported by the Hong Kong 
Economics Times. The E P R C complies the data files that are purchased from the 
Land Rcgistiy Department of the H o n g K o n g government. It traces rental records for 
all individual property during the sample period]-. The installation dates range from 
June 199] to August 2000. 
5.2 Data Selection Criteria 
" ‘ i n f o r m a t i o n such as the installation date, registration date, total rent, gross area and/or net area is 
extracted from the data set. 
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D u e to the limitation of data, only the office buildings that have more than 20 
transactions between June 1991 and August 2000 will be chosen. Therefore, w e will 
examine 15 office buildings because of this selection criterion�）. Moreover, it 
provides a mixture of both government and news information for each building"^ 
and w e will examine the data in separate ways. For each transaction, not all the 
information needed is available�?. Our analysis will depend on the availability of data. 
Moreover, w e will choose installation dates as the exact transaction dates as news 
information do not have registration date. 
(Table 15 is about here) 
5.3 Methodology 
First of all, real property rent^^ is obtained first in order to calculate the real rate 
of return. The weighted average rental is defined as follows: 
P.O. W. = 一' 
丨 ypp： 
Z—J ./ —7 J 
i 
See Table 15. 
Government information is the information recorded in the Land Registry Department while news 
information is the information which comes from some major local newspapers . As the news 
information will be of less credibility, they will be excluded from the Government information. 
卜lowever’ s ince rental contracts of o f f ice buildings are not forced to report to the Land Registry 
Department, the news information may still have their worthiness. 
” For example , some records may give the total gross area transacted while the others g ive only the 
total net area transacted. 
We use rent instead of price to calculate the R O R due to two main reasons. First, rental contracts 
are more common as buy as well as sell transactions in commercial property market are quite rare. 
Second , rental rates may be the most important factor in tenant of f ice location decis ions at the 
building level. For example , Pittman and Mcintosh (1992) show that rental rates are identified as the 
most important factor in the of f ice market in North Palm Beach, Florida. 
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j y , 二 R f 
where P丨 is the average rental of this housing unit; Q, is the total number of feet 
of this housing unit; V P O • is the total rental of this buildiniz in a vear: PV is the 
� 7 _I / — / � “ I i 
weight;工 is the weighted average of this building. The real property rent is 
/ 
calculated as follow: 
R �丄 
CPIA 
where R is the average feet rents and C P I A is the consumer price index A 
The R O R will be defined as follow: 
ROR, 二 
代—丨 
Here, w e will define the trading volume in three ways"^. 
(1) The first measure is the number (No.) of transaction. This is done by adding up 
all individual transaction within the same year. 
(2) The second measure is the total square feet transacted (Rent * Area (Net or 
Gross)). Multiplying the total feet of a housing unit with the average feet rental • 
of that housing unit can do this. 
(3) The third measure is the total amount of transactions (Gross Area or Net Area). 
This is done by s u m m i n g up all the number of square feet transacted in yearly 
frequency. 
Wang ( 2 0 0 0 ) mentions that there are many ways to define trading vo lume in financial field. S e e 
Tab le 16. 
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N o w , w e will try to compare the real rate of return ( R O R ) with the tradiim 
volume. The results are plotted in Chart 5.1 to Chart 5.96 to see if there is any linear 
relationship exists. 
5.4 Empirical Results 
W e can see the countercyclical movements are quite obvious under the net area 
and government information case since 1995. O n the contrary, countercyclical 
movements are obvious before 1994 under the gross area and government 
information case. (Admiralty Ctr) 
(Chart 5.1 to Chart 5.9 are about here) 
Under the R O R (gross area) and government information case, the movements 
are countercyclical from 1994 to 1996 and are cyclical from 1996 to 1998. Cyclical 
movements can be seen between 1992 and 1994 and between 1997 and 2000 under 
the R O R (net area), trading volume (rent * net area), government information case 
and from 1992 to 1994 under the R O R (net area), trading volume (net area), • 
government information case. (Causeway Bay Plaza) 
(Chart 5.10 to Chart 5.15 are about here) 
W e can see the trading volume lags behind the R O R by one year It is especially 
clear under the gross area, trading volume (gross area) and government information 
case. (Cheung Sha W a n Plaza) 
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(Chart 5.16 to Chart 5.18 are about here) 
Cyclical movements can be seen during the period of 1994 and 1998 under the 
gross area, trading volume (no. of transaction) and government information while 
cyclical m o v e m e n t s can also be seen from 1994 to 1996 under the other two R O R 
(gross area) case. Under the R O R (net area) case, obvious cyclical m o v e m e n t s can be 
seen from 1992 to 1999 (except 1996 to 1997). (China H o n g K o n g City Plaza) 
(Chart 5.19 to Chart 5.24 are about here) 
Under the R O R (net area) and government information case, cyclical 
movements can be seen from 1993 to 1997 under the trading volume (net area) and 
trading volume (rent * net area) case and from 1994 to 1997 while they are under the 
trading volume (no. of transaction) case. There is no clear pattern under the R O R 
(gross area) case. (Citibank Plaza) 
(Chart 5.25 to Chart 5.30 are about here) 
Under the R O R (gross area) and government information case, counter cyclical . 
movements can be seen during 1994 and 1995，1996 and 1997 and from 1998 to 
2000 while such movements can also be seen under the R O R (net area) and 
government information case except during 1994 and 1995. (Convention Plaza) 
(Chart 5.31 to Chart 5.39 are about here) 
Under the R O R (gross area) and government information case, clear cyclical 
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movements can be seen between 1992 and 1996 while less clear countercyclical 
movements can be seen between 1996 and 2000. (Exchange Square) 
(Chart 5.40 to Chart 5.42 are about here) 
Under the R O R (gross area), trading volume (no. of transaction) and 
government information case, clear countercyclical movements can be seen since 
1995. The other two R O R (gross area) and government information cases have 
similar pattern as clear countercyclical movements can be seen from 1993 to 1997. 
Under the R O R (net area), trading volume (rent * net area) and government 
information case, w e can see the trading volume lags behind the R O R by one year. 
(Lippo C T R ) 
(Chart 5.43 to Chart 5.48 are about here) 
F r o m the charts, it can be seen that the movements are countercyclical since 
1995 under the R O R (net area) and government information case. (Metroplaza) 
(Chart 5.49 to Chart 5.54 are about here) • 
Under the R O R (gross area), trading volume (gross area) and government 
information case and the R O R (gross area), trading volume (rent * gross area) and 
government information case, cyclical movements can be seen from 1994 to 1997. 
Under the R O R (net area), trading volume (net area) and government information 
case, countercyclical movements can be seen since 1996. ( N e w Mandarin Plaza) 
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(Chart 5.55 to Chart 5.66 are about here) 
Under the R O R (net area) and government information case, three cases have 
similar pattern. Cyclical movements can be seen between 1991 and 1993, 1994 and 
1 995 as well as 1997 and 1999. (Pacific Place) 
(Chart 5.67 to Chart 5.69 are about here) 
Under the R O R (net area) and government information case, three cases have 
similar pattern. They also have overall countercyclical movements except between 
1993 and 1995 under the trading volume (net area) and trading volume (rent * net 
area) case. (Ruttonjee Ctr) 
(Chart 5.70 to Chart 5.75 are about here) 
They also have overall countercyclical movements under both R O R (gross area), 
R O R (net area) case. (Silvercord) 
(Chart 5.76 to Chart 5.84 are about here) 
Under the R O R (gross area), trading volume (no. of transaction) and • 
government information case and the R O R (net area), trading volume (no. of 
transaction) and government information case, overall cyclical movements can be 
seen. The remaining four government information cases have similar pattern. 
(SoLithseas Ctr) 
(Chart 5.85 to Chart 5.90 are aboui here) 
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Under the R O R (gross area), trading volume (gross area) and government 
information case and the R O R (gross area), trading volume (rent * gross area) and 
Lzovernment information case, cyclical movements can be seen From 1994 to 1996, 
and from 1997 to 1998. (Town Place) 
(Chart 5.91 to Chart 5.96 are about here) 
5.5 Correlation Values 
In this part, correlations of these 15 office buildings will be calculated, they are 
their contemporaneous correlation, the correlation with the R O R lagged one year, 
and the correlation with trading volume lagged one year. Both net area and gross area， 
news and government information cases will be calculated depending on the 
availability of data. If there is no data in a year, w e will take the R O R the same as the 
previous year while the trading volume is zero and the results are shown in Table 5.1 
to Table 5.18 in the Appendix Three. 
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Chapter Six. 
Finding Relationship Between Rent (or Rent Dispersion) and 
Trad ing Volume 
In the financial markets, the increasing volatility attracts the attention of the 
correlation between the price of an asset and its corresponding trading volume. Lucas 
(1978) demonstrates that there should be no relationship while Stein (1995) and 
Berkovec and G o o d m a n (1996) show that there should be positive correlation 
between them. Here, w e will first review these three papers and then w e will try to 
find the correlation between rent (or variability of rent) and trading volume of H o n g 
Kong's 15 frequently traded office buildings as mentioned before. 
In Stein (1995), price of housing is positively correlated with trading volume 
because of the d o w n payment. W h e n someone wants to buy a property, lie or she 
m a y need to pay d o w n payment as the mortgage loan only covers part of the housing 
，0 
price. Thus，an increase in the housing price will increase the personal wealth^ of • 
the owner and enables the owner to afford the d o w n payment requirement of a n e w 
house. A s a result, the trading volume will increase as the price increases. This model 
implies contemporaneous positive correlation between housing price and trading 
volume. 
It is clet-lncd as the value o f all her belongings plus market price o f the old house minus outstanding 
m o r t g a g e balance. 
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Berkovec and G o o d m a n (1996) focus on the informational fiction of the 
housing market and they also predict a positive correlation between price and tradirm 
volume. However, it is different from Stein's model that the trading volume chaimes 
first. In their search model with imperfect information transmission, buyers randomly 
visit sellers. W h e n seller's offer price is equal to or below the buyer's reservation 
price, a successful transaction is made. The policy adopted by all sellers is that they 
will cut the price if the houses cannot be sold successfully in a period of time. Thus, 
the longer the seller in the market, the lower the housing price. Change in sales is 
used as a proxy for change in demand. W h e n a negative shock appears, the numbers 
of sales drop. M o r e houses will be available and the average transaction price will be 
lower in the next period. 
However, Lucas (1978) demonstrates that there should not be any correlation if 
the agents are rational, the capital market is perfect and if the market is centralized 
under the standard rational expectation model. Centralized market here means that ‘ 
agents are equally informed or equally uniformed. 
6.1 Methodology 
W e will continue to use the dataset in the economic department in C U H K to see 
if this positive relationship exists. Due to the former reasons, w e will use rent as a 
J J 
proxy to do the analysis^'. W e define the variability of rent, or dispersion as follows: 
Dispersion = 从 w h e r e Stdev and Mean are the standard deviation of real rent Mean 
and mean of real rent of the 15 buildings in a period. A s before, w e will define the 
[radiim volume in three vvays^'. First of all, w e compute the correlation values 
between the trading volume and the rent (or rent dispersion) of these 15 office 
buildings in a yearly analysis. Then, w e try to calculate trading volume and the rent 
(or rent dispersion) in a quarter yearly period of these 15 office buildings as a whole 
to see if the positive relationship exists. W e will plot dispersion as well as real rent 
against trading volume in different criterion to examine if any linear relationship 
exists. 
6.2 Empirical Results 
The correlation values are shown in Table 17 to Table 20 and are plotted in 
Chart 6.1 to Chart 6.24. From Table 17 to Table 19, w e find correlation values 
relating rent dispersion are generally more statistically significant. From Table 20 “ 
and the charts, w e can see the positive relationship between them is quite weak. The 
positive relationship is more obvious under the government information case than the 
news information case as the data are more available. It is especially true under the 
total square feet transacted case (Rent * Area (Net or Gross)) but the correlation 
,1 See rootiioce 28. 
Tliey are the number (No . ) of transaction, the total amount o f transactions (Gros s Area or Net Area) 
and the total square feet transacted (Rent * Area (Nec or Gross ) ) . 
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values are only around 0.3577 to 0.5534 (significant different from zero at 90% 
confidence interval). Thus, Lucas's (1978) suggestion seems more applicable to 
Hong Kong property market than Stein's (1995), Berkovec and Goodman's (1996) 
model. It is natural that Stein's model does not so applicable. Rental contacts are 
more popular as buy as well as sell transactions are rare in commercial property 
market and no down payment consideration is needed in rental contract. 
(Table 17 to Table 20 are about here) 
(Chart 6.1 to Chart 6.24 are about here) 
Finally, in order to see the relationship, correlation (between number of 
transaction and rent of each office building in the sample period) and number of sales 
as well as correlation (between number of transaction and rent of each office building 
in the sample period) and the average rent of these 15 office buildings in the sample 




This research is conducted under severe limitations and data availability is the 
most important one. The government has changed thi classification of different 
grades of offices in 1990 and precludes a direct comparison between the pattern 
before and after that date. Recognizing this, sampling period of 80's and 90，s are 
treated separately. This is inevitable to affect the accuracy of the results. In addition, 
the E P R C system can only provide us with information from June 1991 to August 
2000. T h e period is too short to give us enough data for an in-depth analysis. This 
shortcoming can only be overcome with longer time series，assuming that the 
government will not change the classification again. 
Taking these limitations as given, this thesis has examined different aspects of 
the commercial property market. In chapter three, w e have computed the different 
correlation coefficients a m o n g key macroeconomic variables and the commercial • 
property market variables. W e find correlation coefficients relating vacancy and 
percentage vacancy are higher and are significantly different from zero at 9 0 % 
confidence interval or higher in the Whole Market as well as its segmented Grade A 
office market and Grade C office market. However, the high correlation values in 
sciinientecl Grade B offlcc market is quite even. Mortgage Rate* (using best leading 
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rate as proxy) seems uncorrelated with the Whole Market as well as its segmented 
markets (especially true for the Whole Market and segmented Grade A office market). 
In addition, correlation values relating newly built and newly built/stock are quite 
weak in the Whole Market and segmented Grade A office market. However, due to 
unavailability of data, the lead and lag relationship cannot be clearly obtained. 
In chapter four, following Gabriel and Nothaft's (1988) model, w e used both 
price and rental index to calculate the natural vacancy rates for the W h o l e Market 
and its segmented markets in H o n g Kong. The computed natural vacancy rates and 
the average vacancy rates for different segments of the commercial property market 
are nearly the same, and are within the range of 8.5% to 12.8%. However, the natural 
vacancy rates in 1991-1999 (using rental index) are lower and the differences can be 
up to 4.0488%. Moreover, w e confirm that there is an inverse relation between price 
of housing services and vacancy rate. 
Chapter five and chapter six utilize more disaggregate level of data. In chapter “ 
five, using the office data obtained from Economic Property Research Center�we 
have examined if there is any linear relationship between rate of return ( R O R ) and 
trading volume. The results are not affirmative and w e only find lead and lag 
relationship in Cheung Shci Wan Plaza and Lippo Ctr. 
[n chapter six, w e investigated if there is a positive ielation between rent (or rent 
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dispersion) and the trading volume, as suggested by Stein (1995) as well as Berkovec 
and G o o d m a n (1996). Quite the contrary, w e find the relation is quite weak and it 
follows Lucas (1978)'s model better, that is, there is no correlation between rent (or 
rent dispersion) and trading volume. 
Future research can extend in several directions. For instance, if data are 
allowed, the sample can be enlarged to include more office buildings and also more 
types of property. In addition, longer time series m a y be acceptable in the future so 
that more accurate analysis can be obtained and even cross-city comparison is 
allowed. Lastly, modifications of the Stein's (1995) model can be m a d e in order to 
obtain a more suitable model for the commercial property market where rental 
contracts are more dominated. 
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Table 1. The World's Most Expensive Office Markets]] 
The world,s most expensive office markets 
1 .Hong Kong $117sq.ft. 
2丄ondon West End $116sq.ft. 
3丄ondon City $108sq.ft. 
4.M0SC0W $96sq.ft. 
5 .Manhattan $72sq.ft. 
6.San Francisco $64sq.ft. 
7. Singapore $61sq.ft. 
8.Los Angeles $60sq.ft. 
9.Paris $58sq.ft. 
1 O.Birmingham $56sq.ft. 












































































































































































































































































































































































































































































































































































































































































































R e s u l t s
 s h i n 
a l . e 「 m m 
F l 〇 o l .
 a r e a .




p r m u p a l 
i v p c .
 n o .
 0「 s o c i o c c o n o m i c 
D i s t a n c e
 t o




C o m p o l l c - I L S 
K c c e i i l
 R s e s s i o l l c s :
 r o o m s
 &
 
m d c v





| , 口 广 | - 【
 
J n n A 
卜
f / v o p m 「 i p n
 二
 I n ,
 N >









o i l 〕 i +





l i s . 「 e s




v v r o n i i
 smil)
 c o m l 〕 c n r l u i > 
r f
 
皆. a i l e .
 b a t h ,
 s c h o o l s




 a c c o u n t e d
 l o r 
i n s i d e
 toilet 
8 0 %
 o f 
v e i r i m i c :
作 
M e w n
 o p > p o r t u n i t y 
F l o o r
 a r e a
 ( l o g )， 
R e c e n t
 i n d s
 ( n o n - l i n e a r
 L a r g e
 c o n s t a n t 
6 .
 L a n e





 h o u s e




R e g r e s s i o n
 h o u s e
 t y p e ,
 n o .
 o f
 N o n e
 
0 . 6 9 
m o v e r s
 f o r m
 g a v e
 b e s t
 
5 
f l o o r s ,




B c i s i c r e s i d e n t i a l
 L w r
卯e
 c o n s t a n t . 
D w e l l i n g
 u n i t 
-
 
q u a l i t y , V a r i a b l e s 
{ q u a l i t y ,
 a w e ,
 n o . 
7
 K a i n
 & 
All
 H o u s e
 p r i c e
 ( l o g )
 F a c t o r
 a n a l y s i s
 n o i i - r e s i d e n t i a l
 s h o w n
 a r e






N o n e
 s i g n i f i c a n t
 o f
 r o o m s
 ( l o g ) ，
 F 7 」 
Q u i Q l e y
 r e s i d e n t s
 o r
 m o n t h l y
 r e n t
 
< &
 r e g r e s s i o n
 u s a g e ,
 m e d i a n
 t h e 
p l o t
 a r e a ,
 
1st 
s c h o o l i n g
 o f
 o \ v n e r - o c c u p > i e r 
f l o o r
 
. 
r e s i d e n t s
 i n
 a r e a
 e q u a t i o n 
A i r p o l l u t i o n ,
 %
 o f 
S o m e
 v a r i a b l e s 
T r a v e l
 U m e
 t o
 r e c e n t l y
 buih 
- r e s i d u a l i s e d -
 t o 
C B D ,
 h o m e s ,
 h o u s i n g 
8 .




 二 M s n










一 . 工 【 一
o e 
S t





的r e s s i o n
 a c c e s s i b i l i t y
 t o
 N o .
 o f 「 0 0 m s
 d e n s i t y ,
 s c h o o l
 
0 . 9 扎
 ， 
H e n n i n e
 r e s i d e n t s
 v a l u e
 c o
二i n e a l . i t y . 
f m a i n
 h i g h w a y ,
 q u a l i t y ,
 S E G 
i n f l a t e d
 b y
 u s e 
s t a t e
 d u m m y
 i n d e x ,
 IDOPlIlation 
o f
 g r o u p > e d
 d a t a 
d e n s i t y ,
 %
 o r 
T h e
 a c t u a l
 s a m p l e
 s i z e
 i s
 c o n f i r m e d
 i n
 B a l l ,




 2 7 0 8 .
 T h e
 r e s u l t s
 o f
 W i l d n s o i V s
 
(197)
 p a p e r
 h e r e
 i s




 a n d
 a
 s a m p l e
 o f

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































T a b l e 17. Corre la t ions between T r a d i n g Volumes (No. of T r a n s a c t i o n ) and Rent 
or Rent Dispers ion of Different Off ice Bui ldings 
Correlations of ( orreliitions of 
( 
O f f i c e B u i l d i n g s Trading Volume (No. of Transaction) and Trading Volume (No. ofTransactioi i ) and 
Rent 丨仏It Dispersion 
Admiralty Ctr (1991-W) -0.050 (G) 0.899 ( G ” * 
(IW1 - W) 0.0291 (N) 0.957 
C auseway Bay Plaza (1994-2000) 0.216 (G) 0.625 (G) 
(1991-2000) -0.059 (N) 0.829 ( N ) * * 
Cheung Sha Wan Plaza (1992-2000) 0.150 (G) -0.099 (G) 
China Hong Kong Plaza (1994-97) 0.784 (G) 1.000 (G)氺* 
(1991-2000) 0.609 (N)* 0.831 ( N ) * * 
Citibank Plaza (1993-98) 0 .141(G) 0.456 (G) 
(1992-96) 0.053 (N) -
Convention Plaza (1993-99) -0.017 (G) 0.907 ( G ) " 
(1995-99) 0.664 (N) 0.667 (N) 
Exchange Square (1991-99) 0.459 (N) 0.948 ( N ) * * 
Lippo Ctr (1993-99) -0.863 ( G ) * * 0.783 ( G ) * * 
(199!-99) -0.060 (N) 0.294 (N) 
Metroplaza( 1991-99) -0.059 (G) 0.445 (G) 
(1994-99) -0.296 (N) 0.656 (N) 
New Mandarin Plaza (1993-99) -0.684 (G)* 0.856 ( G ) * * 
(1991-99) -0.586 (N)* 0.572 (N) 
Pacific Place (1991-99) 0.003 (N) -0.209 (N) 
Ruttonjee Ctr (1991-99) 0.127 (N) -0.024 (N) 
Silvercord (1991 -9S) -0.217 (G) 0.449 (G) 
(1991 -94) -0.798 (N) 1.000 (N) * * 
South Seas Ctr (1992-99) 0.268 (G) 0.891 (G) * * 
(1992-99) 0.238 (N) 0,918 (N) * * 
Town Place (1994-99) -0.476 (G) 0.550 (G) 
( lW3-y6) 0.280 (N) 0.988 (N) * * 
i  
:::implies the value is significantly different from zero at 9 0 % confidence interval. 
::::::implies the value is significantly different from zero at 9 5 % confidence interval. 
63 
Table 18. Correlations between Trading Volumes (Both Gross and Net Area) and 
Rent or Rent Dispersion of Different Office Buildings 
Correlations of Correlations of 
O f f i c e Bui ld ings 
Trading Volume (Area) and Rent Trading Volume (Area) and Rent Dispersion 
Admiralty Ctr (1991-99) -0.064 (G) 0.393 ((i) 
( iWl-yQ) 0.207 (N) ().‘S()() (N) * * 
(•；uiscway Bay Plaza {1 ^ 94-2000) 0.360 (G) 0.433 (U) 
(1W1-20U0) 0.U77 (N) 0.745 ( N ) * * 
Cheung Sha Wan Plaza (1992-2000) 0.263 (G) -0.007 (G) 
China Hong Kong Plaza (1994-97) 0.598 (G) 0.778 (G) 
(1991-2000) 0.605 (N)* 0.696 ( N ) * * 
Citibank Plaza (1993-98) 0.144 (G) 0.609 (G) 
(1992-96) -0.150 (N) -
Convention Plaza (1993-99) 0.003 (G) 0.899 ( G ) * * 
(1995-99) 0.838 (N)* 0.493 (N) 
l:xchange Square (1991-99) (J.273 (N) 0.932 ( N ) * * 
Lippo Ctr (1993-99) -0.601 (G) 0.972 ( G ) * * 
(1991-99) 0.349 (N) 0,278 (N) 
Metroplaza( 1991-99) -0.019 (G) 0 .401(G) 
(1994-99) -0.350 (N) 0.623 (N) 
New Mandarin Plaza (1993-99) -0.724 (G)* 0.836 ( G ) * * 
(1991-99) -0.712 (N) * * 0.770 (N) * * 
Pacific Place (1991 -99) 0.101 (N) -(). 107 (N) 
Ruttonjee Ctr (1991 -99) -0.11 (N) 0.330 (N) 
Silvercord (1991-98) -0.554 (G) 0 .516(G) 
(1991-94) -0.814 (N) 1.()()() (N) * * 
South Seas Ctr (1992-99) -0.217 (G) 0.394 (G) 
(1992-99) -0.142 (N) 0.208 (N) 
Town Place (1994-99) -0.496 (G) 0.544 (G) 
(1993-96) 0.341 (N) 0.988 
：丨：implies the value is significantly different from zero at 9 0 % confidence interval, 
implies the value is significantly different from zero at 9 5 % confidence interval. 
64 
T a b l e 19. Cor re l a t ions between T r a d i n g Volumes (Rent * A r e a ) and Rent or Rent 
Dispers ion of Di f ferent Off ice Bui ldings 
Corre lat ions of 
Correlations of 
O f f i c e Bui ld ings Tnuling Volume (Rent * Area) and Rent 
Trading Volume (Rent * Area) and Rent 
Dispersion 
Admiralty Ctr ( 1 1 0.117 (G) 0,478 (G) 
( ly…-99) 0.325 (N) 0.797 ( N 广 
e'auscway Bay Plaza (1994-2000) 0,658 (G) 0.154 (G) 
(1991 -2000) 0.279 (N) 0.694 ( N ) * * 
C heung Slia Wan Plaza (1992-2000) 0.486 (G) -(). 153 (G) 
China Hong Koiig Plaza (1994-97) 0.709 (G) 0.877 (G) 
(1991-2000) 0.600 (N)* 0.703 ( N ) * * 
Citibank Plaza (1993-98) 0.210 (G) 0.662 (G) 
(1992-96) 0.151 (N) -
C onvention Plaza (1993-99) 0.149 (G) 0.901 ( G ) * * 
(1995-99) 0.924 (N) * * 0.360 (N) 
Exchange Square (1991-99) 0.351 (N) 0.940 ( N ) * * 
Lippo Ctr (1993-99) -0.346 (G) 0.936 ( G ) * * 
(1991-99) 0.684 ( N ) * * 0.290 (N) 
Metroplaza (1991-99) 0.057 (G) 0.311 (G) 
(1994-99) -0.299 (N) 0.591 (N)  1  
New Mandarin Plaza (1993-99) -0.491 (G) 0.568 (G) 
( l W l - 9 9 ) -0.412 (N) 0.436 (N) 
Pacific Place (1991-99) 0.281 (N) 0,009 (N) 
Kuttonjee Ctr (1991-99) 0.461 (N) -0.074 (N) 
Siivercord (1991-98) -0.414 (G) 0,556 (G) 
(I yy 1 -94) -0.721 (N) 0.993 (N) * * 
South Seas Ctr (1992-99) 0 .010(G) 0.474 (G) 
(1992-99) 0.216 (N) 0.178 (N) 
Town Place (19<-M-99) -0.142 ((j) 0.718 (G) 
(1W3-96) (N) 0.978 (N) * * 
:::implies the value is significantly different from zero at 9 0 % confidence interval, 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix One. Definitions of the Three Grades of Offices prior and 
after 1991 
According to Hong Kong Property Review, prior to 1991, the definition of the three 
grades of offices as follows: 
Grade A : well constructed, designed and managed, centrally air-conditioned 
premises in suitable locations within the district. 
Grade B: less superior buildings in good locations or high quality buildings in 
secondary locations within the district, with or without central air-conditioning. 
Grade C/D: poorer buildings on less attractive sites within the district. 
The office sector is categorized into three sub-sectors, as follows: 
Sector I. Central A grade; 
Sector II. Central B grade plus Sheung W a n , W a n Chai, Causeway Bay/Tai H a n g 
and Tsim Sha Tsui A grade; and 
Sector III. The remainder i.e. Fringe areas and lower grades in other districts. 
Data such as newly built, newly built/stock, percentage vacancy are presented based 
on their sectoral definition. 
After 1990, the definition of the three grades of offices as follows: 
Grade A : modern (or up to modern standards); high quality finishes; generally 
spacious lobbies; effective central air-conditioning; good lift services; good 
management. 
1 6 3 
Grade B: plain, good quality finishes; adequate lobbies; central or free-standing 
air-conditioning: adequate lift services; average or above average management. 
Grade C: generally small on cramped sites; basic lobbies; generally without central 
air-conditioning; barely adequate lift services; minimal to average management. 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix Five. Example of macro program used to extract the data 
from the dataset. 
Sub EddieO 
'Rename and Add Sheet 1 
ActiveSheet.Select 
Cells(l, l).Select 
ActiveCell.FormulaRlCl = "0" 
Cells(l, 2).Select 
ActiveCell.FormulaRlCl = "100" 
ActiveSheet.Name = "Raw" 
Range("I:I,K:K").Select 
Range("Kl").Activate 







ActiveSheet.Name = "Normal" 
Sheets.Add 
ActiveSheet.Select 
ActiveSheet.Name = "News" 
Dim nw As Variant 
Dim r As Variant 
X = Array 0 
nw = ArrayC'News", "Normal") 
r = Airayp，3) 
'******* change the "n" to total no of row (in raw data)/5 ********** 
n = 181 
a= 1 
i = 15 
For a = 1 To n 
For b = 1 To 5 
Sheets("Raw").Select 
IfCeUs(i+ 1，l)>Cells(l, 1) And Cells(i + 1，1) < Cells(l, 2) Then x = 1 Else x = 0 
If Cells(i + 2，1) = "" And Cells(i + 2,2) = "“ Then 
190 
Range(Cells(i + 2, 13), Cells(i + 2, 16)).Select 
Selection.Copy 
Cells(i+ 1, 13).Select 
ActiveSheet.Paste 
Active Window. Large S croll Down: 二 0 









Cells(i + 1，2).Copy 
Sheets(nw(x)) .Select 
Cells(r(x), 2).Select 



























Sheets(丨-Raw 丨’ ).Select 




















If Cells(i + 4，8) = ”” Then c = 0 Else c = Cells(i + 4，8) 
Sheets(nw(x)).Select 
Cells(r(x), 12).Select 
ActiveCell.FormulaR 1C1 = c 
SheetsC'Raw").Select 
If Cells(i，13) = "N" Then c 二 0 Else c = Cells(i，13) 
Sheets(nw(x)). Select 
Cells(r(x), 13).Select 
ActiveCell.FormulaRlCl = c 
Sheets("Raw").Select 




ActiveCell.FormulaR 1C1 = c 
Sheets("Raw").Select 
If Cells(i + 1，12) = "(*" Then c = "1" Else c = "0" 
Sheets(nw(x)). Select 
Cells(r(x), 19).Select 
ActiveCelLFormulaRlCl = c 
i = i + 9 
r(x) = r(x) + 1 
Nextb 
i = i + 14 
Next a 
For X = 0 To 1 
Sheets(nw(x)). Select 
Range("A2").Select 
ActiveCelLFormulaRlCl = "Ref’ 
Range(”B2’’).Select 
ActiveCell.FormulaRl C1 二 ’’Number" 
Range(”C2”).Select 
ActiveCell.FormulaRl C1 = "From" 
Range(”D2,’).Select 
ActiveCelLFormulaRlCl = "To" 
Range("E2").Select 
ActiveCell.FormulaRl CI = "OP Date" 
Range('T2").Select 
ActiveCell.FormulaRlC1 = "Ins Date" 
Range("G2").Select 
ActiveCell.FormulaR 1C1 = "Reg Date" 
Range("H2").Select 
ActiveCell.FormulaRlCl = "Block" 
Range("I2").Select 
ActiveCelLFormulaRlCl = "Floor" 
Range("J2").Select 
ActiveCell.FormulaRlCl = "Unit" 
Range(”K2").Select 
ActiveCell.FormulaRl C1 = "Rent($)" 
Range(”L2 丨,).Select 
ActiveCell.FormulaR 1C1 二 "Market Rent($)" 
193 
Range(”M2’’).Select 
ActiveCell.FormulaRlC1 = "Gross Area" 
Range("N2").Select 
ActiveCell.FormulaRlCl = "Net Area" 
Range("02").Select 
ActiveCell.FormulaRlCl = "Rent/ft(G)" 
Range("P2").Select 
ActiveCell.FormulaRlCl = ”Rent/ft(N)丨’ 
Range("Q2").Select 
ActiveCell.FormulaRlCl 二 "M. Rent/ft(G)" 
Range("R2").Select 
ActiveCell.FormulaRlCl = "M. Rent/ft(N)" 
Range("S2").Select 
ActiveCell.FormulaRlCl 二 "Renewable" 
Rows("2:2").Select 
With Selection.Font 
.Name = "Times New Roman" 
.Size = 12 
.Bold = True 
End With 
Cells(3，15).Select 
ActiveCell.FormulaRlCl 二 "=RC[-4]/RC[-2]" 
SelectionAutoFill Destination:=Range(Cells(3, 15), Cells(r(x) - 1，15)), Type:=xlFillDefault 
Range(Cells(3, 15), Cells(r(x) - 1，15)).Select 
Cells(3, 16).Select 
ActiveCell.FormulaRlCl = "-RC[-5]/RC[-2]" 
SelectionAutoFill Destination:=Range(Cells(3, 16)，Cells(r(x) - 1, 16)), Type:=xlFillDefault 
Range(Cells(3, 16)，Cells(r(x) - 1, 16)).Select 
Cells(3, 17).Select 
ActiveCell.FormulaRlCl = "=RC[-5]/RC[-4]" 
SelectionAutoFill Destination:二Range(Cells(3，17)，Cells(r(x) - 1, 17)), Type:=xlFillDefault 
Range(Cells(3, 17)，Cells(r(x) - 1, 17)).Select 
Cells(3, 18).Select 
ActiveCell.FormulaRlCl = "=RC[-6]/RC[-4]" 
Selection.AutoFill Destination:=Range(Cells(3, 18), Cells(r(x) -1 ,18)) , Type:=xlFillDefault 
Range(Cells(3, 18)，Cells(r(x) - 1, 18)).Select 
Columns("0:R").Select 




Selection.HorizontalAlignment = xlCenter 
Cells(l, l).Select 
Cells.Replace What:="LK 01", Replacement-"!", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 02", Replacement::"�’’，LookAt;=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 03"，Replacement:二"3"，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:二False, MatchByte:二False 
Cells.Replace What:="LK 04", Replacement:=”4", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:二False 
Cells.Replace What:="LK 05", Replacement:="5", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:二False 
Cells.Replace What:="LK 06", Replacement:="6", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 07", Replacement:="7", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 08", Replacement:="8", LookAt:=xlWhole, _ 
SearchOrder:二xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:二"LK 09"，Replacement:="9", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 10”，Replacement:二"10"，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 11”，Replacement:二"11"，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 12", Replacement-" 12", LookAt:=xlWhole, 一 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 13", Replacement:="13", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:二False，MatchByte:二False 
Cells.Replace What:="LK 14”，Replacement—’ 14"，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:二False, MatchByte:=False 
Cells.Replace What:=’’LK 15", Replacement—丨 15,'，LookAt:二xlWhole, _ 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 16", Replacement-" 16", LookAt:=xlWhole, _ 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 17", Replacement-" 17", LookAt:=xlWhole, _ 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
195 
Cells.Replace What:="LK 18"，Replacement::" 18"，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:二False，MatchByte:=False 
Cells.Replace What:="LK 19”，Replacement::” 19”，LookAt-xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False，MatchByte:=False 
Cells.Replace What:="LK 20"，Replacement:二"20"，LookAt:二xlWhole，— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 21", Replacement:二’’21”，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:二False, MatchByte:=False 
Cells.Replace What:="LK 22", Replacement:="22", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 23", Replacement:二丨丨23丨丨,LookAt:=xlWhole, _ 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 24", Replacement:="24", LookAt:=xlWhole,— 
SearchOrder:二xlByRows，MatchCase:=False, MatchByte:二False 
Cells.Replace What:="LK 25", Replacement:二"25”, LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 26", Replacement:="26", LookAt-xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 27", Replacement:="27", LookAt:=xlWhole, _ 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:-False 
Cells.Replace What:="LK 28", Replacement:="28", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 29"，Replacement:二"29"，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:二”LK 30", Replacement:二"30"，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 31", Replacement:二"31”，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:二"LK 32", Replacement:二"32", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 33”，Replacement:="33", LookAt:=xlWhole, _ 
SearchOrder:二xlByRows，MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 34", Replacement:^ 丨，34"，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:二False 
Cells.Replace What:="LK 35", Replacement:="35", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:二False 
Cells.Replace What:="LK 36", Replacement:="36", LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
196 
Cells.Replace What:="LK 37", Replacement:二,,37”，LookAt:=xlWhole,— 
SearchOrder:=xlByRows, MatchCase:二False, MatchByte:二False 
Cells.Replace What:="LK 38", Replacement:=”38•’，LookAt:=xlWhole, _ 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="LK 39", Replacement:="39", LookAt:二xlWhole，— 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:二False 
Cells.Replace What:="LK 40"，Replacement:=”40", LookAt:=xlWhole, _ 
SearchOrder:=xlByRows, MatchCase:=False, MatchByte:=False 
Cells.Replace What:="#DIV/0!", Replacement—,-"，LookAt:=xlWhole,— 




-•:.:'.’.:•.•.:.:.•.:-'.•:....‘::•.:•. .--••:-.;:....-.'• .-‘ , , • ： , • 
-:.:.:【—.;..：.:.. r:: 、[..,:,.':;.':: .....V.、.i.、:... ；.... ••'•'•'•：'' . “ . .1 ... . 
- .••••• • . .'l' •‘ . , . . • 
：• _ . 
f-'—-：. 
:::.:.:。,：:....:：..‘" . -
'••：• . r . . . . . . . . . , 
；....,:‘• i .••.:.‘.—,.?,- :.‘•:. :.:.:•‘.:,.."‘ . ,.... . . 、 . “ ； 、：:.、:縣. ” ... 「 
1、 ‘ ‘ .... . • I、 . . & .... i , •'•  ‘ . . . 
C U H K L i b r a r i e s 
l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l i 
DD3fl717b7 
